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Pyraloidea Basics
• Roughly 16,000 species worldwide with possibly 50% 

remaining to be described.
• Vast array of life histories, many of economic 

importance
• Concealed Feeders

Basic Characters
• 8 - 80mm wingspan
• Scaled proboscis
• Porrect or upturned labial palpi
• Paired tympanal organs on the abdomen



Pyraloidea Characters
• Proboscis scaled basally

Alma Solis
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Pyraloidea Characters
•Maxillary palps present
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Hemiplatytes (Crambidae)© C. Grinter 2013
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Pyraloidea Characters
• Paired tympanal organs on the ventral surface of 

the 2nd abdominal segment.

Goldstein, Metz, Solis (2013)



Pyraloidea Characters
• Paired tympanal organs on the ventral surface of 

the 2nd abdominal segment.

© Fauske, “Key to Superfamilies” ndsu.edu



Two Families
• Pyralidae
• forewing vein R5 stalked or fused with R3+4 
• forewing without oval sclerotization costad of base of vein A1+2 
• bullae tympani closed cephalad
• tympanum and conjunctivum in the same plane 
• processus tympani absent 
• praecinctorium absent 
• accessory tympana absent 
• male genitalia with uncus arms, (paired processes arising laterally from 

base of uncus) 
• segment A8 of larvae almost always with sclerotized ring around base of 

SD1 
• Crambidae
• forewing vein R5 free 
• forewing with oval sclerotization costad of base of vein A1+2 
• bullae tympani open cephalad
• tympanum and conjunctivum lying at a blunt angle 
• processus tympani present 
• praecinctorium present 
• accessory tympana present caudally of metacoxae
• male genitalia without uncus arms 
• segment A8 of larvae without sclerotized ring around base of SD1 



Pyralidae vs. Crambidae
• Differences in the tympani – closed vs. open

All photos © Alama Solis 





Crambidae – conjunctiva
at angle to tympanum

Pyralidae – conjunctiva in same 
plane as tympanum

Tympanum
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Goldstein, Metz, Solis (2013)



Pyraloidea Characters
• Forewing R5 stalked or fused with R3+4 = Pyralidae

Alma Solis

ZooKeys 180: 41–51, doi: 10.3897/zookeys.180.2615



Pyraloidea Characters
• Forewing R5 free = Crambidae

Alma Solis

Martinez & Brown. J.Lep.Soc. 61(2), 2007 78-83



Feeding in the Pyraloidea
• Biologies and behaviors known for relatively few species.

• Only 13 of 58 species of Pyrausta and three of 23 species of 
Donacaula with known hosts.  

• Aquatic, Parasitic, Predatory, Fur, Crap, Sap, Wax, Fungus, 
Spines, Sloths, and of course leaves.

•Concealed feeders, usually very dull caterpillars.



All photos © Alama Solis 



Crambidae Pyralidae

Feeding in the Pyraloidea

All photos © Alama Solis 



All photos © Alama Solis 



Eriococcus

Laetilia
coccidivora

Pulvinaria
vitis

All photos © Alama Solis 

Phycitinae



All photos © Alama Solis 
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Jim Vargo



Sloth Moths

Chrysauginae



MexicoPetrophila

Aquatic Larvae

All photos © Alama Solis 



Lygodium Defoliator Moth on Old World climbing 
fern – introduced in 2008 (Crambidae:Musotiminae)

Biological Control

Gary Goss





Pyraloidea 
subfamilies

Molecular 
phylogeny 
for the Pyraloid
moths (2012)



Crambidae

Chrysauginae

Galleriinae

Pyralinae

Epipaschiinae

Phycitinae

437

261

900

572

2929

Pyralidae
(Solis & Mitter, 1992)

Feeds on leaves, fruit, seeds, 
stems & fecal matter

Feed on wax, stored products

Feed on leaves, bore into stems 
and stored products

Feed on leaves, bore into 
stems and fruits

Feed on leaves, stems, 
fruit, stored products & 
scale insects



Chrysauginae

Galasa nigrinodis

Clydonopteron sacculana Tosale oviplagalis

Labial palpi
All photos © Alama Solis 



Chrysauginae

• Mainly Neotropical
• Variety of larval feeding habits
• Tympana on wings of

some species.
• Clydonopteron, Galasa

Tosale ovalis B. Patterson

Clydonopteron sacculana J. Armstrong



Galleriinae – Wax Moths

Achroia grisella

Aphomia terrenella

Labial palpi

Cacotherapia unipuncta
All photos © Alama Solis 



Pyralinae

Aglossa caprealis

Omphalocera munroei

Labial palpi

Herculia olinalis

All photos © Alama Solis 



Pyralinae

© William Vann

• Include stored product pests 
and species with scavenging
larvae

• Pyralis, Dolichomia, Aglossa

Pyralis farinalis J.Vargo

Aglossa cuprina

Dolichomia olinalis

J. Vargo

J. VargoDolichoma olinalis



Epipaschiinae

Epipaschia superatalis

Oneida lunulalisPococera expandens

Labial palpiLabial palpi

All photos © Alama Solis 



Epipaschiinae

© William Vann

• Third segment of labial 
palpus upturned.

• Larvae: leaf rolling, tiers,
miners.

• Epipaschia, Pococera

Macalla zelleri J. Vargo

Pococera subcanalis



Phycitinae
Acrobasis vaccinii.

Acrobasis caryivorella

Ephestia kuehniella
Euzophera ostricolorella

Labial palpi Labial palpi

All photos © Alama Solis 



Phycitinae

© William Vann

• Largest subfamily
• Leaf-rollers, stem borers,

conifer cones, some 
predaceous on Homoptera

• Many stored product pests
• H. H. Neunzig - MONA

Plodia interpunctella J. Vargo

J. Vargo

J. Vargo

Dioryctria rossi

Vitula edmandsii R. McLeod

Acrobasis
caryivorella All photos © Alama Solis 



Phycitinae
• Cactus moths -

native and exotic 
species

QuickTime™ and a
 decompressor

are needed to see this picture.

Melitara sp.

Cactoblastis cactorum

Melitara dentata



Spilomelinae

Noordinae
Acentropinae

Musotiminae

Dichogaminae

Cybalomiinae

Crambinae

Schoenobiinae

Cathariinae
Wurthiinae
Linostinae

Odontiinae
Evergestinae
Glaphyriinae
Pyraustinae

Scopariinae

Midilinae

122

3767
19

183
1824

7
628

594
199

56

1
8
3

303
136
174

1413

Pyralidae

Crambidae 
(Solis & Maes, 2002)



Crambidae

Dichogaminae
Evergestinae
Glaphyriinae
Musotiminae
Schoenobiinae
Odontiinae
Scopariinae
Acentropinae
Pyraustinae
Crambinae
Spilomelinae

Cathariinae
Noordinae
Wurthiinae
Cybalomiinae

Linostinae
Midilinae

Occur in the U.S. Occur in the 
Western 
Hemisphere, 
but not in the U.S.

Do not occur in 
the Western 
Hemisphere



Cybalomiinae_labial palpi
Noordinae labial palpi

Cathariinae_labial palpi Wurthiinae_labial palpi

All photos © Alama Solis 



Linostinae labial palpi

Musotiminae labial palpi

Odontiinae labial palpi

Midilinae labial palpi

Dichogaminae labial palpi

All photos © Alama Solis 



Evergestinae
Evergestinae labial palpi

Evergestis rimosalis

Evergestis rimosalis

All photos © Alama Solis 



Odontiinae

All photos © Jim Vargo

Mimoschinia rufofascialis

Jativa castanealis

Mojavia achemonalis

Mojaviodes blanchardae



Glaphyriinae

Glaphryia sesquistrialis

Lipocosma adelalisDicymolomia julianalis

Glaphyriinae labial palpi

All photos © Alama Solis 



Schoenobiinae

Donaucaula aquilella

Schoenobiinae labial palpi

Donacaula longirostrella

© Alama Solis 

© Alama Solis 



Schoenobiinae

• Brown or white without
fasciae, often with longitudinal
streaks.

• Semi-aquatic.  Larvae boring
in stems of marsh grasses
and sedges 

• Donacaula, Rupela, 
Leptosteges

J. VargoDonacaula melinellus

Rupela tinctella G. Grammer



Scopariinae

Scopariinae labial palpi

Scoparia biplagialis

Eudonia heterosalis

All photos © Alama Solis 



Scopariinae
• Small with distinctive 

forewing pattern.
• Larvae in roots/stems of

mosses, ferns and 
vascular plants.

• Eugene Munroe - MONA
• Scoparia, Eudonia

J. Davis

J. Vargo
Scoparia biplagata

J. VargoScoparia biplagata



Crambinae
Neodactria luteolellusChrysoteuchia topiaria

Crambinae labial palpi

Vaxi critica

All photos © Alama Solis 



Crambinae
• 2nd largest subfamily
• Larvae primarily on

roots or stems of grasses
and sedges.

• Many pest species
• Many species with shiny

white scales or longitudinal 
pattern.

• Crambus, Euchromius, 
Argyria, Diatraea

B. Barker
Euchromius californicalis

E. MartinezArgyria nummulalis

J. Vargo
Crambus whitmerellus

Diatraea
crambidoides

J. Vargo



Acentropinae

Synclita obliteralis
Parapoynx obscuralis

Petrophila fulicalisPetrophila bifascialis

Acentropinae labial palpi

All photos © Alama Solis 



Acentropinae
• Aquatic habitats
• One group in lotic 

habitats, larvae with gills, 
e.g., Petrophila.

• One group in lentic
habitats, larvae lacking
gills, e.g., Elophila. 

• Eugene Munroe - MONA 

M. DrellingElophila gyralis

Petrophila
jaliscalis J. Vargo



Pyraustinae

Pyraustinae labial palpi

Pyrausta subsequalisPyrausta acrionalis

Pyrausta laticlavia

All photos © Alama Solis 



Pyraustinae

© William Vann

• Third largest subfamily
• Many pest species
• Some species with 

colorful wings, especially
with red and yellow.

• Eugene Monroe - MONA

J. CowlesPyrausta volupialis
Pyrausta perrubralis J. Vargo

Ostrinia
nubialis

J. Vargo



Spilomelinae
Polygrammodes flavidalis

Spilomelinae labial palpi
Nomophila nearctica

Udea rubigalis

Pantographa limata

All photos © Alama Solis 



Spilomelinae

© William Vann

• Largest subfamily
• Formerly in Pyraustinae
• Many agricultural pests
• Desmia, 

Herpetogramma, 
Palpita, Diaphania.

M. WhiteDesmia funeralis

Palpita gracialis V. d. Broeke

Diaphania
indica Herpetogramma

thestealis J. Vargo



Final Exam -

Which are Pyralidae and which are Crambidae?

© William Vann

Photos by Jim Vargo



Pyralidae

© William Vann

Dioryctria rossi

Phyciodes mucidella

Acrobasis tricolorella

Cacozelia basiochrealis

Photos by Jim Vargo



Crambidae

Crambus whitmerellus

Petrophila jaliscalis

Diathrausta harlequinalis

Mojavia achemonalis

Photos by Jim Vargo
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Arta olivalis (Chrysauginae) Scott Justis


